In developed countries, study on special or candidate genes, which are useful for identifying species, breed and productivity of livestock, was conducted at high level and the results have already been used in practice. Such advanced technology and innovation that we are facing is necessary to adopt in Mongolia. In this study, the myostatin gene (MSTN) was investigated as a candidate gene for meat animal in Mongolian breeds of cattle. The conventional phenol-chloroform method and FavorPrep TM tissue DNA extraction kit were used for DNA isolation, and the polymerase chain reaction (PCR) and sequencing analysis were used for further study. The nucleotide sequences of MSTN gene from Selenge, Kazakh white head breeds and Mongolian cattle were sequenced and reported on the DDBJ/EMBL/GenBank database (LC142726, LC146648, LC146649), and Selenge breed showed the result of single nucleotide mutation in MSTN gene.
Introduction


Trend of the world development is directing to effective entrepreneurship by intensifying science technology and innovation, thus developing economy based knowledge. It is crucial to study some special or candidate genes, which are useful for identifying species, breed and productivity of livestock as well as national treasure and wild animals, to determine importance of those genes, introduce world scientific developments to Mongolia by using reliable and highly sensitive modern methods and use those scientific results in animal husbandry, veterinary inspection, forensic veterinary medicine and any other necessity sectors.
Researchers have made first step of explaining potentials of candidate genes, studying their function as expression of beneficial traits and doing genetic manipulation. Determining the genes, which could be important for controlling undetected process of change in a certain phenotype and could synthesize certain protein, is the necessary work to be done for science.
A candidate gene approach has been already successfully applied to identify several DNA markers associated with production traits in livestock [1] . The principle is based on the fact that variability within genes coding for protein products involved in key physiological mechanisms and metabolic pathways directly or indirectly involved in determining an economic trait (e.g., feed efficiency, muscle mass accretion, reproduction efficiency, disease resistance) [2] might probably explain a fraction of the genetic variability for the production trait itself. Growth hormone (GH) and myostatin genes (MSTN) play important roles in animal growth, development and muscle mass accretion. For their functions, these two genes can be considered as candidate genes for meat production traits [3] .
MSTN, known as growth differentiation factor 8 (GDF-8) [4] is a member of the transforming growth D DAVID PUBLISHING
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factor-b (TGF-b) superfamily, which plays an essential role in the regulation of muscle growth and meat quality [5, 6] . This regulation is via the inhibition of myoblast proliferation and differentiation, specifically in skeletal muscles during embryonic development [7, 8] .
Some mutations in MSTN gene can inactivate its expression and lead to the non-functional protein, which causes dramatic muscularity and a "double muscling" phenomenon in many species [9, 10] .
The first MSTN study using ''knockout'' (KO) mice showed that the muscle mass was 30% greater in the KO mice than that in the heterozygous and wild type normal mice [11, 12] .
The natural mutations that decrease the amounts of myostatin and/or inhibit its function have been identified in a human subject [13] and several cattle [14, 15] and sheep [16, 17] breeds. Since the identification of the key role of MSTN in skeletal muscle growth and development, increasing numbers of polymorphisms in MSTN gene have been intensively investigated.
The aim of this research was to investigate and sequence analysis of MSTN gene of Mongolian meat cattle breeds (Selenge cattle, Kazakh white face cattle and Mongolian cattle) by molecular biological methods. The importance of this research is to determine genetic characteristic of MSTN gene in meat cattle breeds, establish gene data bank of cattle breeds and beneficial genes, submit sequences in GenBank, use them for further studies of molecular biology and make a foundation for genetic manipulation.
Materials and Methods
A total of 30 samples, including 10 from Selenge breed cattle of nucleus herd in Selenge Soum of Bulgan Aimag, 10 from Kazakh white head breed cattle in Khushaat Soum and Enkh-Tal state farm of Selenge Aimag, 10 from Mongolian cattle of Bat's farm of Bayanchandman Soum of Tuv Aimag were collected (Table 1) .
DNA Isolation
DNA was extracted from meat and blood samples (Table 1) Common sequences of MSTN gene or the third exon (c960delG) of MSTN gene of three cattle breeds were amplified by use of primers F 5'-CTC CTT GCG GTA GGA GAG TG-3' and R 5'-GGT GCA CAA GAT GGG TAT GAG-3' (Table 1) .
Polymerase Chain Reaction (PCR) Amplification
Each PCR amplification reaction was set in a volume of 25 µL with approximately 800 ng of template DNA, 10× PCR buffer 2.5 µL, dNTP 2.0 µL, MgCl 2 2 µL, each primer 2 µL and Taq DNA polymerase 0.5 µL. PCR amplification was carried out using a thermal cycle as follows: preheating at 95 °C for 7 min, 45 cycles of 94 °C for 1 min (denaturation), 55 °C for 1 min (elongation), 72 °C for 45 s (extension) and a final extension of 72 °C for 5 min (Fig. 1) . PCR products were analyzed by electrophoresis in 1.5% agarose gel with ethidium bromide staining.
Cloning and Nucleotide Sequencing Analysis
PCR products was separated by 1.5% agarose gel electrophoresis and the amplified DNA was purified from the gel by using DNA purification kit (Favorgen Biotech Corp). Purified myostatin DNA was inserted into pGEM-T easy vector (Promega, Madison, WI, USA) and transformed into the JM109 strain of Escheriсhia coli. Insertion of MSTN in the plasmids was determined by NotI restiction enzyme analysis. The MSTN gene carrying plasmids were purified by the QIAGEN DNA purification kit (QIAGEN, USA). Nucleotide sequence of the MSTN gene was determined by the BigDye Terminator method on an ABI PRISM 3100 automated sequencer (Appield Biosystems, USA).
Sequence alignment and pairwise evaluations of homology were performed using with the GenBank search [18] and NCBI BLAST database [19] . Amino acids translation of the MSTN sequence was determined using MacVector (Oxford molecular, Madison, USA) and GENETYX (Genetyx, Tokyo) softwares. 
Results and Discussion
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Discussion
The nucleotides of the third exon of MSTN gene of Selenge, white head and Mongolian cattle were 99%-100% identity with prevoiusly registered sequences at DDBJ/EMBL/GenBank database with accession numbers JQ711180, EF422556, AB232692, AY850105, As a result of comparing variable region of MSTN gene, the 450th nucleotide of Selenge cattle was different, and there was a gap at the 560th position of white headed Kazakh cattle. One nucleotide was detected different in Selenge cattle, causing change in the 283rd amino acid, and it was detected during the translation by Clustal W (1.83) and MEGA (4.0) (Fig. 3) .
Origin of Mongolian cattle is different from both of Selenge and Kazakh breeds. But origin of Kazakh is closer to Selenge breed. Thus, Selenge cattle has the same origin with Kazakh which was initially used for breeding Selenge cattle. But Mongolian cattle was independently originated earlier than them during the evolution (Fig. 4) .
A single nucleotide difference was detected in the third exon of MSTN of Selenge breed, meaning that there was a single nucleotide mutation in third exon of the MSTN gene (c960delG). The following studies provide several examples of phenotypic variations due to single nucleotide difference in MSTN gene. Double-muscling phenotype is an abundant for beef cattle, and this characteristic is caused by muscle hyperplasia and hypertrophy process, which is the result of reduction of intramuscular fat. And the final phenotype displays an increase of muscle mass [8] .
The studies on myostatin protein which controlled by GDF-8 gene indicated that the improper regulation of this protein resulted double-muscling phenotype in some cattle breeds [13] .
Belgian blue breed is double-muscled and the MSTN gene is located on the second chromosome of this cattle [13] . The double-muscling phenotype in Belgian blue breed was resulted by the 11th nucleotide deletion in the third exon of GDF-8 gene [20, 21] , and in other double-muscled breeds, such as Piedmontese, the study suggested that the single nucleotide mutation in encoding part of MSTN gene caused that particular phenotype [9] .
The single nucleotide change was detected in 5'-promotor region of MSTN gene in Marchigiana breed, and the muscle mass index was 25% higher than conventional cattle [14] .
The results in this study gave the similar results with above-mentioned studies that the MSTN gene accounts for muscle development. And in this study, it is demonstrated that the mutation in the third exon part of MSTN gene in Selenge breed caused phenotype which considered as meat cattle trait.
However, due to the lack of analytical procedures for determining the presence of in deep genetic analysis of breeds of cattle, it should be continued for further.
Conclusions
MSTN gene from Mongolian breeds of cattle was sequenced and reported on the DDBJ/EMBL/GenBank database with a following accession numbers: Selenge breed-LC142726, Kazakh white head cattle-LC146648, Mongolian cattle-LC146649.
In terms of MSTN gene function, a mutation in third exon of MSTN gene in Selenge breed indicated genetic difference compared to other two breeds in Mongolia.
In order to better understand and reveal the correlation of MSTN gene function and phenotype traits and potential productivity of Selenge cattle, the further wide range study on this breed and other local breeds should be conducted.
